Rec'd Pmm^^ a OCI 2084 

(i2)4#l^tS(:4ft$^lcS-:5L^T&ifl$;Kf=ll»tbS 



(19) m^^tfjmmmmK 

(43) gPS^M B 
2003 ^11 M6B (06.11.2003) 



10, 



S"l(, 

^268 




PCT 



(10) mv^intmm^ 
WO 03/091157 Al 



(51) ffl|g*#i<F»5S': COIG 1/00, 3/00, C23C 14/08, 

14/28, HOIL 39/24, HOIB 12/06, 13/00 



(21) mvstmmm^: 

(22) BIS(tllSB: 

(25) ■SS(tllS<DmS: 

(26) BRS^MOmS: 



PCT/JP03/04932 
2003 ^4 17 B (17.04.2003) 

(30) fiife«7'-^«: <^iUrOl 

4$liB20Q2-12S380 2002^ ^26 B (26.04.2002) JP 

axSfltSija (SUMITOMO ELECTRIC INDUS- 
TRIES, LTD.) [JP/JP]; T541-0041 *BEJ& ^Kffj «P A 
B :lt%iaT S 3«33^ Osaka (JP). 



(72) «M#;fc«fct; 

(75) nf^%mmx(^miz'oi\x(Ofy): mi^ntm^w/cr 

HAKURA,Shuji) [JP/JP]; =r 554-0024 *BEJ& ^BSrfTllt 

fiftBf Osaka (JP). — ^jKlHMATSU^Cazuya) 
[JP/JP]; =r 554-0024 :*:lEJff :*:"^mitk?EE SS-TS 
183^ tt&ffiaxm»5C^6tt ^HSSgflfHrn Osaka 
(JP). 



(74) ftSA: fpSf^ . i1-(NAKANO,Minoru et al.); x 
554-0024 ^BEJ^ ^Wim^^B. AS-T i l«3-§' & 
:fe%$lxm«tcA#ttl^ Osaka (JP). 

(81) li^S 1^;: A£, AG, AL, AM, AT, AU, AZ, BA, BE, 

BG, BR, BY, BZ, CA, CH, ON, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES. FI, GB, GO. GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PH. PL, PT, RO, RU, SC. SD, SB, SG, SK, 



(54) Title: PROCESS FOR PRODUCING OXIDE SUPERCONDUCTIVE THIN-FILM 

(54) mimmnmms^<o&m:fjm 



(57) Abstract: A process for producing an oxide superconduc- 
tive thin-film through formation thereof on a substrate by the use 
-SI of laser deposition technique comprising irradiating a target with 
laser beams and depositing the matter scattered from the target 
thereby on a substrate including a single ciy stai substrate, wherein 
the frequency of laser beams for target irnidiation is divided into 
at least two stages so that an oxide superconductive thin-film of 
high critical current density can be formed. 

^S2 (57) Sm: 



81. ..LASER IRRADIATION WITH PIRST-GTAGE LASER 
FREQUENCY 

S2...LASeR IRRADIATION WITH SECOND>STAGE LASER 
FREQUENCY 



wo 03/091157 Al llllillllllililiiili 



SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 

YU, ZA, ZH ZW. 

(84) Ji^ S (jKfA): ARIPO (GH, GM, KE. LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3. — ^ ->Tl$f^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ /<4#it 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE. SI, SK, TR). 
OAPI n» (BF, BJ, CF, CG, CI, CH GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



PCT/JP03/04932 

1 

10 V>5„ 

:S:Slt:B. Schey et al. , "Large Area Pulsed Laser Deposition of YBCO Thin Films", 
IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY, VOL 9, NO. 2, JUNE 1999, 
pp. 2359-2362 

:Ltnz^y), fcirx-fiYBajCujO,.. (YBCO) ti: <Dmit<^mmMmm^ 

20 m^<Dzfu±:;(.^ii\^^-D7(>^ifyX\f^ti:i)^<^fc.fzi^.'t(D:^mcX^n^^ 

25 mmm(Dmm:fym^^mi-^ :itxh^o 

mmmm'm^m^-r^mimmmmnm(omm:^mx^^x.mm\m^-t^i^- 



wo 03/091157 




wo 03/091157 



2 



PCT/JP03/04932 



U'— cc^i/-^ i^*— (ArFU'— f — : jR5l93nm. KrFl^— 1f— : tSS248nm, 
3 3 P aeA±l 0 0 P aeiLT"Cfc«3. $f*U<{t. 1. 3 3PaJ6Jl±6 6. 6 6P 



wo 03/091157 



3 



PCT/JP03/04932 



^J:iS, :^mPMBMi^i3i'f ^ rRE12 3ltitj tii. R E,B a ,C u,07.d^::*5V^ 
0. 7^x^l. 3, 1. 7^y^2. 3, ^. 7^z^3. 3 <5 ^ ^Ir 
E*-t-So Tre 1 2 3fllitj <^)RE{i. ^±^7cm*5J:W y h y I^Atc 

15 

gi 2 i^-if-m^^t-fctts v-if-^<^i — ■^-mi^^^2mm^^i'fxm 
2CU3O, (HoBco) mm.^m(D^^m,mmm(omm^7r^-rmmw^x»>^o 

25 

ur. ^^m(Dmm(Djf0mK-D\f^xm\^m^\^^xmmir^o 



wo 03/091157 



4 



PCT/JP03/04932 



m J :Bil±T*fc »9 ^ $^{::$f*L<tt8 0 Om J'-l 0 0 Om JTfcSo 

* I— if — ^*Bt(7)S^ 1 0 <OU.mt. $f * U < 6 0 0 "CJeXi 1 2 0 0 °C5fe 

J;«9$f*L<{*8 0 0*^CUil±l 2 0 0'C*?iT'fcS„ 
•^fz.\^—^—mmn(0-)Sy^^ti\%\. 3 3Pa£Jl±6 6. 6 6 P a UiLTT-fcS ^ 

ii^T. :^^m(omMm\z.o\^xmmir^o 

T/l^^>^7i^^:/¥JsS^SiK±t-Xe C 1 ^df^y-eu— !f-(^:g3 0 8 nm) 
?^ffiv^. l^-- !f-T-:/u— i/3 :/*fe(CJ; t). ^^^^^ (HoBag 
Cu50,:HoBCO) ^O^. l--1f-(^j^iSLj^ie^*^"?7 ^ - 



wo 03/091157 



5 



PCT/JP03/04932 



3. 3 3 P a <!r StSM^S: 9 0 OX:t U> u—^^(D^<U — ^9 0 0 m J <ir L 

mi 



mimmmmm^zT^ 


1 


5 


20 


40 


100 


200 


1 


0.9 


1.9 


3.0 


2.8 


1.5 


1.3 


5 


0.4 


0.7 


3.0 


4.0 


3.2 


1.8 


20 


0.3 


0.4 


0.8 


2.0 


1.8 


1.5 


40 


0.2 


0.3 


0.4 


0.8 


1.2 


1.2 


100 


0.1 


0. 1 


0.3 


0.3 


0.6 


1.2 


200 


0.0 


0.1 


0.1 


0.2 


0.3 


1.1 



m^m 2^y'^y -fcowm \^wmii. ^\>f\^^\'^h^\z.^ m.m-nmmm.ti^'^ <fii^x 

A^jgrn^^l^ (Ho B azCugO, : Ho BCO) Sr?l^^Ufc„ ^<^^x. 1^*— 
H z (^ISIjS b^iSI^-C 1 0 Lfc^. ^ 2 5/ IT'-Cfi 4 O H z (DiNfeil bj^ 

m^x 1 0 'j^^^m L/co m^mm^xmM-^:^ ^13. spaiu. wm^^^ 

9 0 QX,t \.X^^—%t LtCo ®m^M<^#tt^^5fcJ6t^. HoBCO^m# 

2 J^^i-o 



wo 03/091157 PCT/JP03/04932 

6 



*2 



tf— y-?;? — 
(mJ) 


200 


300 


400 


500 


600 


700 


800 


900 


1000 


(MA/cm^) 


0.2 


0.3 


1.5 


2.3 


2.8 


3.4 


3.6 


4.0 


3.8 



i^^^m^^M (HoBazCusO, : HoBCO) S:?l^fifeLfc„ ^O^. S^M^ 

f^mw^m^nmm:ff:^^ 13. 3 p a i: l. r-o^-^y-^ 

9 0 Om J i: LT#>!r-j£i: UfCo ^m^®<^)#14^^5fcJ?)tJ:. Ho BCO^m 
15 S3 





400 


500 


600 


800 


900 


1000 


1100 


1200 


^(MA/cm^) 


0. 1 


0.3 


1.8 


3. 1 


4.0 


3.8 


3.5 


0.3 



20 mmm4) 

j^mmmmmf^ (HoBa^cuaO, : hobco i:m^\^tzo '^(Dm. ^mmm 



wo 03/091157 




PCT/JP03/04932 



7 



5 H z <Dmi& {.m^m-v i o ^m^m vtc^. ^ 2 ;^ 5^ zfr-n 4 0 h 2 (Dmm l 
5 4*5j:t;?iii4ic^-ro 



(Pa) 


0. 07 


0. 13 


1. 33 


6. 67 


13. 33 


26.66 


66. 66 


100 


133.3 


HoBCO (D M 
(MA/cm^) 


0. 1 


0.3 


1.2 


2.7 


4.0 


2.8 


2.2 


1. 1 


0.2 



10 *4t3J:t)«|ll4 0^^^<t «9. ;«/;^BE;$Si. 3 3 P a ]^J^± 1 0 0 P a j^Tt^<b 

^^WSi^^t^mi<t^^ . 1. 3 3PaJeil±6 6. 6 6 PaeJLTOt#, ^^WM 

mmms) 

15 A^^m^^fll (Ho B ajCujO, : Ho BCO) $:?l^^LfCo tom. fi5cl^#IS 
5Hz(^j^5gL;^j!S^fl 0 5^^fife)g|Lfc^.m2;^7"5/::^-eii4 OHz<Dj^iSL 
m J #H^;«f^JE^ 13. 3 3 P a LT#>!r— Ufco 

20 iir^s/cfetc, H o Bcomm^m<Dmi^^m'pi::^i-f^ g Bi^^TT'<©Bi#m?j{c 



wo 03/091157 



^5 



PCT/JP03/04932 



8 







mm 








(MA/cm*) 


0. 1 


4.0 


0.2 


0.3 


0. 3 



*5 0^$mJ:«9. :iSy^miimm(Dt^^ ^^mM^mii^-^^^^b-i)^i:>t^^o 



10 m^±©fijffiBrigtt 



wo 03/091157 PCT/JP03/04932 

9 

10 

3. i/-if— /^•I7-;65 4 0 0TnjU±X^^:Lti:Wi^tir^^mi^mi^tii'i2 

5. HulBW— if— ll^^(D:«f;^BE;^;65i. 3 3 P agiil 0 0 P aUTXh^:it 

20 

6. Miaw— if— ^*^(^:;(fP^JE;^A5i. 3 3Paeil±6 6. 6 6P a^TX'h?> 

7 . mmu—^-mmm(o^m^'p\^mm-d>^^fix\^^^:i t ^wmtir^. m^j^ 



wo 03/091157 




PCT/JP03/04932 



[20 03^9^180 (1 8. 0 9. 0 3)@|^*^^M : miS^*0©l«*«>«5ffl 

mmnmm^w^jj^-r^mit^mmmmm(Dmm:^mx'$)-Dx.mmmn\zmm-r^ 



10 2(D u-^'-m^m^m 1 <D u-if-m^^<o 2 4 0 m&.TT\ mi<Du 
x^^zLt^^mt-r^. m^mi\z$^m(DWt<t^mnmmm(Dnmy5mo 

3 . U—*f-/^U—^^ 4 0 0 m J \^±.Xh^ Z. t S:#m^:-r it^Ja 1 2 

4. mu\^-'^—mmn(Dwmm^mmwL<DmLm.f)^e> o ot:i^± 120 or^^tT 

20 

5. SulSU— If— ^«Bt(7):^f7>ffi:':7&n . 3 3PaJe-l±l 0 OPaJ^TT^^Clt 

<£i#m«!:-r-5, fi2i^^ i'-4:(D\^^-tnf)'^\zt^m.<Dm\'cmmn.mnmi(Dnm.:^mo 

6. Hfii5U-+»-*-||^B#<D;yxjE:ti*n. 3 3Pai^A±6 6. eePaOTT^-S 

25 zt-^m^t-r^. mim i ~4(7)Vi-rn*nc:is«om'fi:i^^m#iiM(7)Mit:^?i, 



wo 03/091157 




PCT/JP03/04932 



8. mumitmmmmmmitRE 1 2 3mm^m\^..t)^^REi()^f^±m7tmi^^u 



wo 03/091157 



12 



PCT/JP03/04932 



0kmmi9^ (1) izm':s<m.mm 

T\ ^, 1 0DU-+f-j^?Si^X)«2 OHz (c43l.^Tt*, ^ 1 <7) I/— tf-j^^ic© 2 

cinic^rb, ^\mm (#P3¥4-2 12214) i/-- tf-^«^ (u— tf 

\y—^-nmM^t\^X \ 0 OHz© l,'i^^&W^UTli'5©^5^-T3b'5o 

■^-mmmztii.. 'm^(D'm2v-'^-mm.w.^m^\^xmm.\^fz.m.m^mm\z 



wo 03/091157 

FIG. 1 



FIG. 2 



PCT/JP03/04932 
1/2 




|gl®lii^a>b-^ 








L/— 1f— filtt 





SI 



S2 



wo 03/091157 



FIG. 3 




FIG. 4 




0 20 40 60 80 100 120 140 



DnXRNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04932 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ COlGl/00, 3/00, C23C14/08, 14/28, H01L39/24, H01B12/06, 
13/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int-Cl^ COlGl/00, 3/00, C23C14/08, 14/28, H01L39/24, H01B12/06, 
13/00 



Doctmientation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
WPI (DIALOG) 



C. DOCUMENTS CX>NSIDERBD TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 4-212214 A (Sumitomo Electric Industries, 
Ltd.) , 

03 August, 1992 (03.08-92), 

Abstract; Claims; examples 
(Family: none) 

JP 6-132571 A (Sumitomo Electric Industries, 
Ltd.), 

13 May, 1994 (13.05.94), 
Examples 
(Family: none) 



lr2,4-8 
3 



I I Further documents are listed in the continuation of Box C. | | See patent family annex. 



• Special categories of cited documents: *T* 
"A** document defining the general state of the ait which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L** document wh ich may thiow doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "V 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published afler the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of panicular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent finnily 



Date of the actual completion of the international search 
07 July, 2003 (07.07.03) 


Date of mailing of the international search report 
22 July, 2003 (22.07.03) . 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2I0 (second sheet) (July 1998) 



# 



mmmm^^ pct/jpo 3/0493 2 



A. «M<o«i-s5^sp<o»s mi^n^ff^m (i po ) 

Int.Cl' COIG 1/00. 3/00, C23C14/08, 14/28. 
H01L3 9/24. H01B12/06, 13/0 0 



sa2tS:ffofc«/Msgiisi- (mn<t^^^m (i po ) 

Int.Cl' COIG 1/00, 3/00, C23C14/08, 14/2 8, 
H01L39/24, H01B12/06, 13/0 0 



B ^m^mieim''Am 1922-1996^ 

u^m^Am^mms&^x^m 1971-2003^ 

B^m^miBrms»{etm 1996-200 3^ 

0*ffla»llffl«f3giit« 1994-200 3¥ 



WP I (D I ALOG) 



X 
Y 



m^m^H^m^^m 1992.08.03 



JP 4-212214 A 



JP 6-132571 A im^m^umw^^m 1994. 05. 13 



1, 2, 4-8 
3 



TLj «5t«i35»J:jaiilSr«fi-r«3:iSltXli*l!OS:itto|6lT 

roj p^icksM^^, mm. MTP^icmR-tixm 



fTj (tie 03^14®^ B^JC^i jxfcS:Slt-C*>o T 

rvj 4?ffrMii<Dfo6:sti»-es>or, ae55:iKifferoi£Ji 
r&j II— y^T-v h7r 5 y— 



0 7. 0 7. 0 3 



2^07.03 



0*B«fffFJt (I SA/J P) 

n^m^- 100-8915 
M^^'f-i^m'^mmBrB 4«3-^ 



0 3 



4G 



904 1 



35 81-1101 



3 4 6 5 



«^PCT/1 S A/2 1 0 (IB2^— i') (1 9 9 8*7^) 



